DNA restriction fragment length polymorphisms (RFLPs) were examined in Lentinula edodes strains. Genomic DNA from strain 70 was cloned in plasmid vector pUC19, and 18 random clones containing low-copy DNA sequences were used to probe seven strains in Southern DNA-DNA hybridizations. Each cloned fragment revealed DNA polymorphism. An RFLP genotype was determined for each strain and the genetic relatedness was assessed. The coefficients of genetic similarity among the seven strains ranged from 0.43 to 0.90. The inheritance of RFLP markers was examined in single spore isolates. Homokaryons displayed a loss of polymorphic bands compared with the parent dikaryon. Hybrids constructed by crossing compatible homokaryons displayed the inheritance of RFLP markers from each parent homokaryon.
Lentinula edodes (Berk.) Pegler, the edible shiitake mushroom, is the second most important mushroom in the global mushroom market (15) . World production of shiitake in 1986 was estimated at 314,000 metric tons, approximately 14.4% of total mushroom production (4) . Commercial cultivation occurs either on hardwood tree logs (9, 18) or in sawdust media (14) . Although this mushroom variety is of significant commercial importance, there are very few reports in the literature with regard to its genetics and breeding. Mating between homokaryons is controlled by two unlinked, heteroallelic incompatibility factors (19) . Isozyme analysis revealed genetic variation among isolates of L. edodes (16, 17) .
To expand on the genetic characterization of this fungus, it is desirable to examine genetic markers at the DNA level. Molecular markers can expedite the organization of shiitake germ plasm for future breeding efforts. In addition, molecular markers may be used to "fingerprint" commercially important strains (10) . DNA restriction fragment length polymorphisms (RFLPs) are heritable differences in the lengths of DNA fragments which are generated when DNA is digested by a restriction endonuclease. Molecular markers (RFLPs) have been used extensively in genetic studies of eukaryotes, including humans (2), plants (1, 5) , and fungi (3, 7, 12 and autoradiography were as described by Helentjaris et al. (5, 6) .
Colony hybridizations were performed by using labeled total DNA isolated from strain 70 (11). Clones containing highly repetitive sequences were identified by their characteristic high intensity of hybridization. Clones containing DNA inserts with low repeated sequences were selected from the genomic library for RFLP analysis.
RFLP genotype and data analysis. The genotype of each strain was determined by taking into account the Southern hybridization banding patterns. Each strain was digested separately with two restriction enzymes, EcoRI and HindIII, and probed with a total of 18 different clones. The RFLP genotype for each strain was defined by scoring for the presence (scored as 1) or absence (scored as 0) of every band (of a specific DNA fragment length) hybridizing to a total of 18 cloned DNA fragments. The binary data set was analyzed by using a computer program (20) . A correlation matrix was generated and expressed as coefficients of genetic similarity. In pairwise comparisons, if the coefficient of similarity has a Selection of probes and restriction enzymes. The genomic library containing 617 clones was screened by performing colony hybridizations with total genomic DNA isolated from strain 70. Approximately 90% of clones contained low-copy DNA sequences. These clones were selected to probe shiitake DNA. Initially, several restriction enzymes, including BamHI, BglII, EcoRI, HindIII, PstI, and SalI, were used to detect DNA polymorphisms in three L. edodes strains (Fig.  1) . When DNA from strains 40, 68, and 69 (designated 1, 2, and 3, respectively, in Fig. 1 ) was probed with probe lAl in Southern hybridizations, two enzyme-probe combinations (BamHI-lA1 and PstI-1A1) did not reveal polymorphisms.
When additional probes were screened, however, polymorphisms were detected by using any one of the enzymes listed above; the less expensive enzymes (EcoRI and HindIll) were subsequently used to digest genomic DNA.
DNA polymorphism. It was of interest to determine the minimum number of clones that had to be screened in order to detect polymorphisms. Seven shiitake strains (strains 8, 31, 40, 68, 69, 70, and 77) were evaluated for DNA polymorphisms. Total DNA was digested either with EcoRI or Hindlll and probed with 18 random genomic clones, containing low copy numbers of repetitive sequence, that were chosen as a result of colony hybridizations with total DNA from strain 70. Each of the 18 clones revealed polymorphisms among the seven shiitake strains. Hence, it was possible to distinguish at least one strain from the rest ( Table  2 ). An example of Southern hybridization is depicted in Fig.  2 Hence, by using different restriction enzyme-probe combinations, DNA polymorphisms were apparent in the seven shiitake strains. Polymorphisms were reported in the commercial and wild white button mushroom strains of Agaricus brunnescens (3, 10) , but fewer genotypes were observed in the commercial strains.
Genotype and genetic relatedness. The coefficients of genetic similarity (CS) for the seven L. edodes strains ranged from 0.43 to 0.90 (Table 3 reported (16) . The CS values ranged between 0.63 and 0.97 when pairs of genotypic classes were compared. The difference in the observed CS ranges between the two studies (isozyme versus RFLP) may be due to a difference in the isolates used or to the potentially larger number of RFLP markers available in this study. In this study, the RFLP analysis revealed CS values of 0.65, 0.61, and 0.64 for strain pairs 69 and 68, 69 and 70, and 68 and 70, respectively, whereas isozyme analysis based on 11 genetic loci for the same three strain pairs (16) revealed CS values of 0.87, 0.85, and 0.88, respectively. The lower coefficients of similarity observed by the RFLP method is probably a more accurate estimate, since a larger number of DNA markers were used to probe genetic variation at the genomic level.
Utility of RFLPs as genetic markers in monitoring inheritance. To examine the inheritance of RFLP markers, total DNA from parent dikaryons and their respective homokaryons, each derived from a single basidiospore isolate from the parent, was digested by HindIII and probed with selected clones (Table 4 ). In general, if a parent dikaryon was polymorphic, the haploid homokaryon displayed fewer bands. For example, probe 1A4 hybridized to two DNA fragments (4.4 and 5.3 kbp) in the parent dikaryon strains 8, 68, and 69, whereas the haploid homokaryons derived from The utility of RFLP markers in confirming hybrids constructed by crossing compatible homokaryons was examined. The results of Southern hybridizations using two probes are reported in Table 5 . Probe 1C5 hybridized to two DNA fragments (6.1 and 7.9 kbp) in strain 8 and to one DNA fragment each in strain 68 (9.1 kb) and strain 69 (13.6 kb). 
